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» A Few Antiques » » 


TAs is the concluding article on ancient methods of raising 


water, abstracted from a volume by Thomas Ewbank, pub- 
lished in 1842 under the classification of Hydraulics and Mechan- 
ics. The abstract was begun in the May number of Procecdings, 
Part 2. 


HE reader should pause to re- 
flect that all of the mechanisms 
or devices described in the last 

issue—cistern pole, well-sweep, 
jantu, pully, balanced buckets and 
chain-of-pots — were developed be- 
fore the dawn of recorded history, 
and yet are even now in use some- 
where in the world in substantially 
the same form. 

With the development of the 
chain-of-pots and the pulley wheel 
came a demand for greater or more 
continuous motive power. In most 
cases this meant that draft animals 
had to be utilized, and since their 
effective work was possible only in 
a horizontal direction, it was nec- 
essary to devise capstans, gears, 
tread-mills, and so forth. It is prob- 
able that these mechanical units were 
applied most often to some form of 
the chain-of-pots when the water 
was to be raised from great depths. 

The rope or chain pump belongs 
properly in the chain-of-pots cate- 
gory. In this type, an endless rope 
or chain slips rather loosely and at 
high speed through a pipe, and ap- 
pears to hustle the water upward “by 
main strength and ignorance” rather 
than by benefit of careful fitting. 
Needless to say, the remaining water 
drops back down the tube when the 
rope slackens its speed. Such pumps 
may be found in daily operatioi. on 
American farms today. 

From one bucket attached to one 


pole there developed the idea of con- 
necting several such units into a vir- 
tual wheel. The resulting machine, 


with buckets on the rim of a wheel 


with horizontal axis, is* familiar to 
almost everyone, at least in pictures. 
China, Egypt and some other coun- 
tries can still show some in use. If 
the buckets were rigidly attached to 
the wheel, they spilled much of their 
contents before reaching the top. A 
really efficient wheel was produced 
when ingenious mechanics mounted 
the individual buckets on trunnions 
and provided self-tipping apparatus 
at the top of the swing. 

Intermediate wheel forms were 
also used, some with hollow rims, 
others with hollow spokes, and still 
others made by winding a tube into 
a spiral like a pinwheel. All of these 
had segmental tubular axes for dis- 
charging the water, so that the effec- 
tive lift was equal to the radius of 
the wheel. 

The screw, attributed sometimes 
to Archimedes and sometimes to 
Conon of Samos, utilized the helix 
somewhat as the last mentioned 
wheel used the spiral. In each case, 
the water was lifted by advancing up 
the tube as the axle was turned. The 
axis of the screw necessarily was in- 
clined at such an angle that each 
thread formed a pocket to retain the 
water. 

The screw is the first machine for 

(Continued on page 4) 
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St. Louis Meeting 
October 1, 2, 3 


HE Fall Meeting of the Society 
will be held in St. Louis, Mo., 
October 1, 2, and 3, at which 

time one of the most unified pro- 
grams of recent years will be pre- 
sented. 


The major topic of the general 
sessions will deal with the problems 
of a large city, including an exposi- 
tion of the part played by the city in 
relation to the adjacent areas, more 
particularly as these areas function 
as producers am! consumers. The 
reason for the exist«nce of cities will 
be developed along the general 
thought that land is a producer, re- 
quiring a general store for handling 
its products and providing its neces- 
sities. The necessary utilities and 
other engineering enterprises will be 
shown in their relation to this re- 
gional situation, including drainage, 
waterworks, co-ordination of termi- 
nals, classification, supervision of 
growth, etc. 


The forenoons of Thursday and 
Friday, October 2 and 3, will be oc- 
cupied by sessions of Technical Di- 
visions with the afternoons given 
over to excursions to various points 
of interest, including the Lindbergh 
Museum, power plants, parks, air- 
ports, sub-division developments, etc. 
The tentative program includes an 
all-day excursion to the Bagnell 
Dam by way of a special train. 


Programs are being arranged by 
the City Planning, Construction, 
Highways and Waterways Divisions, 
and tentatively by the Surveying and 
Mapping Division. 


Altogether, the program and the 
prospect of fine fall weather ought to 
attract a substantial number to the 
St. Louis meeting. 
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On the second occasion since their 
founding, the Phebe Hobson Fowler 
Awards were presented at the An- 
nual Convention in Cleveland. The 
Professional Award is given to en- 
courage efforts for the betterment of 
the status of the Engineering Pro- 
fession. In 1930 the recipients were: 

First Award: Arthur W. Berres- 
ford, as a recognition of his ex- 
cellent work as President of 
American Engineering Council 
for two years. 

Second Award: J. Vipond Davies, 
Member, for his leadership as 
Chairman of Society’s Commit- 
tee on Charges and Method of 


Phebe Hobson Fowler Awards 


Raritan River Bridge 


Left— 
Lake Champlain Bridge 


Lower— 
Dixon Springs Bridge 


| 


Making Charges 
sional Services. 


The Architectural Award is for 
works of outstanding merit in engi- 
neering architecture, and in 1930 
was granted as follows: 

First Award: Morris Goodkind, 
Member, for the design of the 
Raritan River Bridge, New 

_ Brunswick, N. J. 

Second Award: Charles M. Spof- 
ford, Member, for the design of 
the Lake Champlain Bridge. 


Third Award: G. F. Burch, Mem- 


ber, for the design of the Dixon 
Springs Bridge, III. 


for Profes- 


Chapter Business 


OUR Western Chapters sent 35 
student representatives to the 
Student Chapter Conference at 

Sacramento at the time of the Spring 
Meeting — California Institute of 
Technology, University of Cali- 
fornia, Stanford University and 
University of Nevada. This atten- 
dance was noteworthy, not only be- 
cause of the travel involved but also 
because of the general prevalence of 
final examinations at that time. 

The session was conducted by 
Prof. H. B. Walker, Chairman of 
the Student Chapter Committee of 
the Sacramento Section. Those pres- 
ent included the President of the So- 
ciety, a Vice-President, five Direc- 
tors, three Faculty Sponsors and sev- 
eral interested members. 


Prof. Morris, contact member of 
the Student Chapter Committee of 
the Society, outlined the projects of 
the Committee. Live discussion fol- 
lowed in regard to the relation of 
Freshmen to the Chapters, the value 
of Engineers’ Day on the campus, 
and the relations between Local Sec- 
tions and Student Chapters. As in 
all such Conferences, the students 
expressed their views freely and 
ably, and appeared to make definite 
progress toward solution of their 
problems. 

A committee of students presented 
several recommendations to the 
Committee. They reported favorably 
on the inclusion of Freshmen as non- 
voting members of Chapters, and 
urged closer relationships between 
Chapters and Sections, more inspec- 
tion trips, more joint meetings be- 
tween neighboring Chapters, and 
definite presentation of the Society’s 
ideals and requirements by some 
member of the Society once a year. 

One of the lantern-lectures was 
then demonstrated, after which the 
students were the guests of the Sac- 
ramento Section at dinner. A con- 
siderable number remained for the 
Society sessions on Wednesday and 
Thursday. 

The continuing success of these 
Conferences points toward their es- 
tablishment as regular events at So- 
ciety meetings each Spring and Fall. 


St. Louis 


October 1, 2, 3 
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Cleveland 


HE Summer heat of a cloudless 

week in July was no deterrent 

to the Annual Convention in 
Cleveland, when more than 600 reg- 
istrants participated in a well-bal- 
anced program. 


Quite naturally the technical ses- 
sions pointed at the great Terminal 
development, portions of which had 
been opened to public use a scant 
three weeks earlier. The Cleveland 
Hotel, headquarters for the Conven- 
tion, is itself a part of the scheme. 

A second focus of interest, scarce- 
ly less attractive to technical or plain 
visitor alike, was the Goodyear-Zep- 
pelin airport at Akron. Many of the 
papers and discussions applied to one 
or the other of these two subjects, 
while the Sanitary Engineering, City 
Planning and Waterways Divisions 
furnished an interesting variety of 
subjects. 


Regional Meetings Conferences on 
Tuesday selected Norfolk, Va., and 
St. Paul, Minn., for the Spring and 
Fall meetings, respectively, in 1931. 
The Technical Procedure Commit- 
tee also met on Tuesday. 

The Wednesday and Thursday 
technical sessions were carried out 
exactly as scheduled in the program 
which was mailed to all members 
before the Convention. The atten- 
dance on Wednesday morning was 
265, in the afternoon 180. Almost 
450 went to Akron on the special 
train, and 260 attended the four 
Technical Divison sessions on Thurs- 
day. 

The Wednesday evening dinner 
required extra tables set up in the 
corridors to accommodate all who 
came. The entertainment features 
had to be changed at the last mo- 
ment, and in place of the speakers 
scheduled in the program, former 
Senator Pomerene delivered an ad- 
dress on “The St. Lawrence Water- 
way’, and John Bellamy Taylor, 
consulting engineer for the General 
Electric Company, gave a fascinating 
laboratory demonstration of audibie 
light. 

The Thursday evening dinner and 
dance was likewise popular. 

As is true of all Society meetings, 
scarcely enough can be said in appre- 
ciation of the work of the local com- 
mittees, whose members neglected 
their businesses and families during 
weeks of preparation, and scarcely 
slept during the Convention itself. 


{ 

They may find their reward in the 
hearty “Well done!” of their recent 
guests. 


The Right Stuff 


are nothing new to 


the engineer. When technical, 
they are, of course, the reason for 
the existence of the profession. In 
the form of the constant struggle for 
life and progress, they are shared 
with all human beings. 

Since the engineer deals with both 
kinds, he is in a good position to 
appreciate the unusual range of ob- 
stacles doggedly surmounted by a re- 
cent applicant for membership in this 
Society, as outlined in a letter from 
one of his sponsors: 


“In response to your recent letter re- 
garding the applicant, I might say that I 
know of no better recommendation for 
him than what I know of his personal 
history. 

“He came to this country during the 
war in a somewhat unconventional manner 
that does not bear on his later history. 
But here he was with no money, no 
friends, a knowledge of English that one 
could hold in one hand and not spill any 
between the fingers. The demands of ap- 
petite required him to find work, but his 
woeful lack of equipment prevented its 
being profitable work. He could write 
Russian, and he acted as scribe for people 
who wished to write to their friends in 
Russia. This and night school improved 
his English. With his meagre savings he 
bought carpenter tools and after some 
trials found employment in war work. 

“Not content with his progress thus far, 
he continued his study of the language and 
did college preparatory work sufficient to 
enter a university. Here he was a most 
creditable student. Not a star, but dog- 
gedly persistent to learn and master what- 
ever was assigned to him. Meanwhile he 
managed to get enough help—all through 
his own efforts—to maintain his college 
work. His English at this period was 
better than that of a large proportion of 
natives who have had some foreign heri- 
tage or influence. 

“A short while after graduation and 
while he was working for a large indus- 
trial firm, an opportunity opened for work 
abroad. They wanted some level headed, 
reliable, and capable person who could 
solve his own problems. Here was the 
man and he was a success. 

“T repeat that I can give him no better 
recommendation than his history gives 
him. A boy who can jump all those hur- 
dles and come out as far ahead in the race 
as he has is worthy to belong to any Soci- 
ety, and I will be prouder to belong when 
he is a member.” 


August Proceedings 


O many members of the Society 

attend quarterly meetings even 

from great distances that no 
further proof is necessary of the 
benefits gained. In large measure 
this is due to the intimate contact 
possible by association with men and 
events of particular interest to a cer- 
tain vicinity—in other words, to the 
local color of the meeting. at 

Similarly, these beneficial results 
are passed on in large extent to the 
members through the abstracts of 
the sessions themselves, such as those 
featured at the beginning of the Au- 
gust Proceedings and dealing with 
the intensely interesting Sacramento 
meeting of the Society, April 23-25, 
1930. Quite evidently, such ab- 
stracts cannot do full justice to any 
meeting ; and yet they serve the our- 
pose as well as the mere printed 
word can be expected to substitute 
for the intimacy of speaking contact. 
That the Sacramento meeting was a 
worthwhile technical gathering will 
be evident. ; 

The issue also contains the Annual 
Address of John F. Coleman, Presi- 
dent of the Society, delivered at the 
Cleveland meeting, the title aptly 
selected being “Reflections on the 
Status of the Engineer.”” Words are 
not minced in describing the engi- 
neer’s position in popular estimation. 
For one thing, President Coleman 
suggests that the engineer try to re- 
cover as quickly as possible from his 
present “inarticulate condition”; in 
so doing he may expect to receive the 
best thought and assistance from the 
Society itself. 

Handling of immense 
through congested areas presents 
definite and difficult engineering 
problems. These Fred Lavis, Mem- 
ber, has set himself to solve in his 
paper, “Highways as Elements of 
Transportation”. After mentioning 
the basic factors involved, Mr. Lavis 
illustrates the principle by a definite 
object lesson concerned with a most 
interesting new super-highway lead- 
ing west from Jersey City, N. J., 
through Newark to Elizabeth. 

Because of the usual congestion of 
publication facilities following the 
summer omission of Proceedings, 
the August number is necessarily 
limited to less than the desirable size. 
Even so, discussions will be found 
to the number of 26 contributions on 
II subjects; also 9 memoirs of de- 
ceased members. 
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Sacramento 


F anyone had an idea that the 

Spring Meeting at Sacramento 

would be small or of local char- 
acter because of the travel involved 
in getting there, he must have suf- 
fered a pleasurable shock in noting 
the registration of 732 and the wide 
interest shown in the technical ses- 
sions. 

On Wednesday morning 470 per- 
sons attended the meeting and in the 
afternoon 260. On Thursday, Sur- 
veying and Mapping attracted and 
held 120 members, Highways 125, 
Irrigation 250, and Structures 300. 

Californian hospitality likewise ex- 
tended into the succeeding days 
when the Society sponsored the dedi- 
cation of the Judah Memorial, en- 
joyed a boat ride on the Sacramento 
River, with luncheon and music, and 
inspected the Suisun Bay Bridge 
(also with a lwncheon). Later a 
small party spent two days inspect- 
ing dams. Proceedings, Part I, gives 
a more extended account of these 
post-meeting affairs, with acknowl- 
edgments to the generous hosts who 
entertained the Society. 

The Student Chapter Conference 
is reported elsewhere in this issue. 
The Western Regional Conference 
discussed the problems of good 
meetings and how to secure them, 
and selected Tacoma for the July 
1931 Convention. 

The social events were far from 
neglected. The dinner and dance 
kept 400 persons in a state of active 
participation on Wednesday, while 
the Thursday smoker at the Elks’ 
Club was characterized by rare good- 
fellowship. 

The ladies were as busy as their 
husbands. The gracious hostesses of 
Sacramento carried through a sched- 
ule of entertainments that will be the 
talk of many a tea-table for a long 
time to come. 

Altogether the Sacramento meet- 
ing was a conspicuous success. If 
it is a fair example of the way the 
Western members do things, future 
meetings in that region will attract 
huge attendances. 


Miscellany 


A letter comes from a member in France 
asking for a copy of Manual No. 4. One 
paragraph reads: 

The provision of such manuals puts 


members under an increasing debt of grati- 
tude to the Society and to the members 
who so unselfishly give of their time to 
the preparation of the manual; the value 
of this service is of considerable magni- 
tude to members, who, like myself, are 
often far from reference libraries.” 


Two Local Sections changed their names 
in April. The Board approved Baltimore’s 
desire to be known as the Maryland Sec- 
tion, and Western Washington’s request to 
become the Seattle Section. In each case 
the new designation connotes more pre- 
cisely the actual membership. 


The Committee on Registration reports 
that its Recommended Uniform Registra- 
tion Law for Professional Engineers and 
Land Surveyors has already been adopted 
and endorsed by American Society of Civil 
Engineers, American Association of En- 
gineers, American Institute of Consulting 
Engineers, Oregon Technical Council, 
Minnesota State Board of Registration, 
and Maryland Association of Engineers. 


A Few Antiques 
(Continued from page 1) 
raising water whose inventor, or al- 

leged inventor, has been named. 

The Chinese invented a chain-of- 
pots modification in which the ves- 
sels were replaced by square boards 
which scraped the length of an in- 
clined trough. This was often called 
the chain pump. Addition of the 
fourth side to the plank trough, or 
the use of a cylindrical hollow log, 
permitted vertical pumping and very 
much increased efficiency. 

The common air bellows is a ma- 
chine from remote antiquity. It had 
been used for ages by metal workers, 
priests in their role of magicians, 
and other artisans. When the flap 
valve was added (instead of using 
the same orifice for intake and noz- 
zle) it must have been inevitable that 
some experimenter submerged the 
inlet in water, and squirted a most 
satisfactory stream out of the noz- 
zle. At any rate, atmospheric pres- 
sure was thereby enlisted in the 
cause, and has never since been re- 
leased from its assignment. For the 
pump had been invented, and the 
modern diaphragm pump is the di- 
tect descendant of that converted 
bellows. 

A syringe, the earliest type of 
bellows as noted above, had no valve. 
It is astonishing to read that the 
Longon Fire Brigade, just before the 
close of the Seventeenth Century, 
used brass syringes, of two to four 
quart capacity, worked by three men! 

The separation of inlet and outlet 
as in the ordinary bellows adapted 
the machine to separate valves, while 
the replacement of the diaphragm by 
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a piston and cylinder greatly in- 
creased the stroke and hence the ca- 
pacity. The wooden pumps so com- 
mon on our farms a few years ago 
are not one whit different from 
their two-or-three-thousand-year-old 
counterparts. 


Some time before the American 
Revolution, a hospital in Bristol, 
England, developed trouble in its 
water supply and called in a plum- 
ber. Water was conveyed by a lead 
pipe from a cistern in an intermedi- 
ate story to the kitchen below. The 
pipe burst nearly every time the 
valve was closed, so the plumber, 
being an ingenious fellow, attached 
a smaller surge-pipe behind the 
valve. The surge pipe overflowed, 
and several successive increments 
were added to it until it reached the 
top of the hospital, but it still over- 
flowed upon the closing of the valve. 
Thereupon the plumber set up a tank 
in the attic to catch this overflow and 
piped it down to the stories which 
were above the level of the original 
cistern. The ordinary use of the 
lower valve was frequent enough to 
keep the upper tank full. Without 
realizing it, the plumber had built an 
hydraulic ram. 


The first ram designed for the 
purpose was built by an English 
watchmaker in 1772, but the valve 
was manually operated. Montgolfier, 
who with his brother invented the 
balloon, also built a ram in 1796, ap- 
parently without having heard of the 
earlier English invention. Mont- 
golfier did add the valve, exactly as 
used today on rams, and thereby 
turned out a complete hydraulic unit. 

This very sketchy outline has 
scarcely scratched the surface of 
Mr. Ewbank’s mine of information. 
His six-hundred-page treatise con- 
tains so many fascinating descrip- 
tions and such delightful digressions 
into the field of mechanics in gen- 
eral, that only the original volume 
can satisfy the curious reader. The 
list here mentioned is confined to a 
very few examples of elementary 
nature. It might close with con- 
templation of the emergency fire- 
engine, reported to have been used 
in medieval days during a siege: an 
ox was carefully skinned and all 
openings in the hide sewed tight 
except one. The skin was filled with 
water and subjected to the weight of 
the firemen themselves, whereupon a 
sufficient stream emerged from the 
hose-pipe. The latter consisted of 
the intestine of the ox. 
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